Objectives: To determine whether specific demographic characteristics are associated with the presence or absence of household safety strategies.
U nintentional injury is the leading cause of death and hospitalisation for New Zealand (NZ) children. [1] [2] [3] In 2007, NZ had the worst ranking out of 24 OECD nations for rates of death from injury for those under 20 years of age. 4 For children under five years of age, the rate of injury-related hospitalisations in NZ is 737 per 100,000 population per year, 5 with the most common causes of injury-related hospitalisation being falls, scalds or poisonings.
Non-fatal injuries, which require hospitalisation or other forms of medical attention, cause a significant (and sometimes long-lasting) burden on children and their families. This burden is greatest among children living in the most deprived households, so unintentional injuries contribute to the unequitable outcomes experienced by children as a result of the degree of deprivation of the household in which they are raised. 1, 4, 6 Implementation of evidence-based safety measures in NZ could prevent a significant proportion of injuries in young children. However, a recent systematic analysis of child and adolescent safety within NZ showed significant gaps in both policy development and implementation of safety measures for a range of injury types to which young children are particularly susceptible. 1 Such injury types include falls, poisoning and burns.
The home is the most common location in which injuries to children under five years of age occur, 7 suggesting household safety as an important target for improvement. An assessment of housing condition in NZ carried out in 2010 found that only 42% of owner occupied houses, and 22% of rented houses were in good condition. 8 Further,
NZ studies have demonstrated that the rate of home injuries may be reduced through targeted intervention, and that the benefits of such interventions outweigh the cost. 9, 10 In comparison to other countries, NZ scores poorly for objective measures of household safety. 1 Consequently in NZ a policy focus toward improving the compliance of all housing towards minimum health and safety standards is required. 11, 12 Standards proposed include: working smoke alarms, driveway and boundary fencing, safe power outlets, water heating set to safe temperature, secure storage for potential poisons, and pool fencing.
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Despite all these measures having the potential to reduce home injuries among children, little is known regarding the current state of household safety and the potential impact this may have on the wellbeing of young children in NZ. International studies have reported that housing age and housing type may form appropriate targets for improving housing safety, 13 and that the association between low socioeconomic status and child injury rates does not appear to be mediated by the number of safety features present in the home. 14 Given this
context, it appears that the most immediate and important targets for home safety improvement for this injury-vulnerable population group have not been identified.
Our aim was to determine the demographic characteristics associated with the presence or absence of household safety features in the homes of young NZ children.
Methods

Study background
We used the data collected within Growing Up in New Zealand, a contemporary longitudinal study of NZ children. The Growing Up in New Zealand cohort children were recruited before their birth, via enrolment of their pregnant mothers, as previously described. 
Household safety information
The questions relating to the safety features of the child's house asked of families enrolled in Growing Up in New Zealand when the 
Maternal demographics
Household demographics
Household demographics used in the analyses presented here were collected during a computer-assisted face-to-face interview that was conducted with each child's mother when the children were two years of age. The interview included questions that defined area-level socioeconomic deprivation, housing tenure, residential mobility, dwelling type, household income and household crowding.
Area-level socio-economic deprivation was measured using the NZ Index of Deprivation (NZDep2006) which categorises NZ households into 10 deciles from least (decile 1) to most (decile 10) deprived. 19 These deciles were then grouped into three categories: low deprivation (deciles 1 to 3); medium deprivation (deciles 4 to 7) and high deprivation (deciles 8 to 10).
Housing tenure was categorised as family owned, private rental or public rental.
Residential mobility was measured as the number of residential moves within the first two years of the child's life and categorised as none or at least one move. Dwelling type was categorised as a stand-alone home; a home joined to one other home or a home joined to two or more other homes. Household crowding was calculated using the number of household residents divided by the number of bedrooms in the household and categorised as low (≤1 person), medium (2 people), and high (>2 people per bedroom) crowding. Table 1 . The questions were purpose-designed for the NZ cohort, and informed by the Hawaii's Healthy Start Program and known home safety hazards. 16, 17 The inclusion of specific home safety hazards was in part informed by the prevalence of injuries associated with these hazards in NZ.
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Statistical analysis
The final sample size used for analysis was n=5456. A total of 871 participants were removed from the analysis. This was because a) the statistical analysis was focused at the household level, meaning that participants who were the second or third born child in a multiple birth (n=81), and b) participants with incomplete information with respect to household safety features, maternal characteristics and household characteristics were removed (n=790). For analysis, we created a household safety index so that we could examine associations between the number of household safety features present within the home and maternal or household characteristics. We excluded the safety item "When travelling in cars, how often does your child use a car seat?" because it was not specifically about safety in the house. Each variable that described a household safety feature was converted to a binary variable to describe whether the household safety features was present (1; 'always' or 'yes'), or not present (0; 'sometimes' , 'rarely' , 'never' or 'no'). Answers of 'Not applicable' were combined with 'always' or 'yes' , for example, a single story dwelling not having gates on stairs. These scores were then summed to provide an indicator of the total number of household safety features present (range: 0-9). The total household safety features score was dichotomised (≤7 versus 8+ safety features) to characterise maximum household safety (8 or 9 safety features). A cut-off point of 6 (≤6 versus 7+ safety features) was also explored.
We reported descriptive statistics of maternal and demographic characteristics with household safety features present in the home of two-year-old children. We then developed logistic regression models to examine association of maternal and household characteristics with maximum household safety according to the number of household safety features (≤7 versus 8 or 9 safety features). The modelling strategy was implemented in two different stages. First, univariable analysis was used to examine the association between household safety and each maternal and household characteristics. Second, all maternal and household characteristics (maternal selfprioritised ethnicity, maternal age group, maternal education, maternal self-reported health, household area-level deprivation (NZDep2006), household tenure, residential mobility since child was born, dwelling type, household crowding) were included in a multivariable logistic regression model. We reported associations using unadjusted odds ratios (univariable models), adjusted odds ratios (multivariable logistic regression) and 95% confidence intervals (CI).
A separate multivariable logistic regression examined the association of household tenure with the specific household safety strategies of working smoke alarms and fenced outdoor play areas. The model included household tenure, maternal selfprioritised ethnicity and household area-level deprivation (NZDep2006). The odds ratios are presented for household tenure.
Analyses were carried out in SAS software (version 9.4, SAS Institute, Cary, NC, USA) and a two-sided p-value of <0.05 was considered statistically significant.
Results
Household safety strategies
There was variation in self-reported uptake of household safety strategies ( Figure 1 
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We found that the maternal characteristics of self-prioritised ethnicity and age were significantly associated with the odds of having eight or more household safety features. We found that the household characteristics of household tenure, residential mobility, and dwelling type were also significantly associated with the odds of having eight or more household safety features. Specifically, the odds of the household having eight or more safety features were decreased for children who lived in a private rental home (OR=0.78, 95%CI 0.65-0.92) compared to children who lived in a family-owned home. Importantly, we also observed that the odds of the household having eight or more safety features were increased for children who lived in a state-owned rental home (OR=1.74, 95%CI 1.25-2.41) compared to children who lived in a family-owned home. In addition, we found that the odds of the household having eight or more safety features were decreased for children who had moved house at least once since birth (OR=0.83, 95%CI 0.72-0.97) compared to children who had not moved house.
To investigate further the specific household safety items that were associated with housing tenure, we examined the likelihood of having specific household safety strategies in private rental homes, family-owned homes, and state-owned rental homes. We found that children who lived in private rental homes were more likely to be without a working smoke alarm than those who lived in familyowned homes (OR 0.42 95%CI 0.37-0.49). In addition, we found that children who lived in state-owned rental homes were more likely to have a working smoke alarm than those who lived in family-owned homes (OR 1.68 95%CI 1.16-2.44).The likelihood of having a fenced driveway was also influenced by housing tenure type, with private rental properties less likely to have a fully fenced driveway (OR 0.70 95%CI 0.61-0.80).
When the same multivariate analysis was performed but using six or less household safety features compared to seven or more household safety features as the outcome variable, the independent associations for maternal and household characteristics remained the same.
Discussion
The analyses presented in this paper describe the current standard of household safety features for NZ families. We have shown that the number of household safety items in the homes of two-year-old children is significantly associated with multiple characteristics, including housing tenure, dwelling type, maternal self-prioritised ethnicity and maternal age.
This finding, combined with previously published work that suggests that implementation of evidence-based safety strategies could prevent up to 90% A key strength of this report is the size and diversity of the sample that was studied, which is broadly generalisable to the current NZ population. In addition, the breadth of measures has enabled analysis of multiple maternal and demographic characteristics in conjunction with self-reported measures of household safety. A limitation of our study is that an objective assessment of housing quality and household safety was not possible, and consequently the measurement of household safety has been limited to self-reported items. Previous NZ research has found that people tend to perceive their houses to be in better condition than they are following independent assessment. 8 This suggests that caregivers in the present study may have overestimated the presence of household safety measures in NZ homes. However, a study by Hatfield et al. validating self-reported home safety practices among 452 culturally diverse parents of preschool aged children, found the use of safety practices and devices reported in face-to-face interviews were generally reliable. 21 In conclusion, living in a privately owned rental home in NZ exposes a child to an environment where there are fewer household safety strategies in place. Consequently, housing tenure provides a clear target focus for improving the household safety environment for NZ children.
